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(54) OPTICAL FILTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an optical filter excellent in color toner, transmittance and visible light 
reflectance by forming a transparent electrically conductive layer having a negative Hunter's chromaticness index 
(a) of a transmitted color and a chromaticity correction layer having a positive index (a) of a transmitted color. 
SOLUTION: The optical filter has at least a transparent electrically conductive layer having a negative Hunter s 
chromaticness index (a) of a transmitted color and a positive index (b) and a chromaticity correction layer having a 
positive index (a) of a transmitted color and a negative index (b). The index (a) of the whole transmitted color is -8 
to 2 and the index (b) is -8 to 5. The transparent electrically conductive layer comprises one or more transparent 
electrically conductive films. The chromaticity correction layer is required only to have a complementary color to 
the electrically conductive layer, and when the electrically conductive layer is green, greenish yellow or yellow, the 
chromaticity correction layer is red, purple or blue. The index (a) of the transmitted color of the chromaticity 
correction layer is preferably 2-18 and the index (b) is -20 to 2. 



[Date of sending the examiner's decision of rejection] 
[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 

[Patent number] 331 1 697 

[Date of registration] 24.05.2002 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 



LEGAL STATUS 



[Date of request for examination] 



21.03.2000 



Copyright (0); 1998,2003 Japan Patent Office 



2000-147244 



[Abstract] 
[Problem] 

To obtain an optical filter having the excellent tonality and 
the transmission ratio, without deteriorating or capable of 
improving the luminance, the tonality, the contrast and the 
visibility of the display. 
[Means for Resolution] 

To provide a color correction layer for correcting the 
transmitted color of a transparent conductive layer. 

[Claim 1] An optical filter comprising at least a transparent 
conductive layer having a negative value of the chromaticness 
index a of the hunter of the transmitted color and a color correction 
layer having a positive value of a of the transmitted color, 
characterized in that a of the total transmitted color is -8 to 2, and 
the chromaticness index b of the hunter is in a range of -8 to 5. 
[Claim 2] An optical filter comprising at least a transparent 
conductive layer having a negative value of the chromaticness 
index a of the hunter of the transmitted color and a color correction 
layer having a positive value of a of the transmitted color, 
characterized in that a of the total transmitted color is -5 to 0, and 
the chromaticness index b of the hunter is in a range of -6 to 2, 
[Claim 3] The optical filter according to any of claims 1 to 2, 
wherein a of the transmitted color of the above-mentioned 
transparent conductive layer is -18 to -0.5, and b is in a range of -2 



to 12. 

[Claim 4] The optical filter according to any of claims 1 to 2, 
wherein a of the transmitted color of the above-mentioned 
transparent conductive layer is -13 to -1, and b is in a range of 0 to 
10. 

[Claim 5] The optical filter according to any of claims 1 to 4, 
wherein a of the transmitted color of the above-mentioned color 
correction layer is 2 to 18, and b is in a range of -20 to 2. 
[Claim 6] The optical filter according to any of claims 1 to 4, 
wherein a of the transmitted color of the above-mentioned color 
correction layer is 1 to 10, and b is in a range of -10 to 0. 

[Claim 10] The optical filter according to any of claims 1 to 9, 
characterized in that a functional transparent layer (F) having at 
least one function selected from the group consisting of the 
reflection preventing property, the blurring preventing property, the 
reflection preventing blurring preventing property, the antistatic 
property, the anti Newton ring property, the gas barrier property, 
the hard coating property, and the anti pollution property is formed 
directly or via an adhesive material (E). 

[Claim 11] The optical filter according to any of claims 1 to 10, 
characterized in that the color correction layer comprises at least 
one selected form the group consisting of a transparent base 
member including a coloring matter (A), a transparent supporting 
member including a coloring matter (D), an adhesive material 
including a coloring matter (E) and a functional transparent layer 
including a coloring matter (F). 



[0027] 

However, as mentioned above, the multiple layer thin film 
purposed to provide an optical filter for a display, in general, has a 
poor transmitted tonality if the visible light beam transmission ratio 
and the visible light beam reflection ratio are regarded important. 
Since the transmitted color of the optical filter influences the 
tonality, the contrast or the like of the display dramatically, a green 
color is particularly inappropriate, and moreover, the plasma 
display has the blue color light emission weaker than the green and 
red light emission, it is required to be a neutral gray or a neutral 
blue. 
[0028] 

With a larger total film thickness of a metal thin film, the 
tonality of the multiple layer thin film tends to be a green color to a 
yellowish green color, which deteriorates the color purity and the 
contrast of the display light emission color. Particularly in the 
case silver is used for the metal thin film, by having the silver film 
thicker for obtaining higher conductivity and near infrared ray 
cutting ability, the green color becomes strong. Moreover, in the 
case an alloy of a gold and a silver is used instead of the silver for 
the metal thin film layer for improving the environment resistance 
of the multiple layer thin film, the profile of the transmission 
spectrum is narrowed due to the absorption of the visible part short 
wavelength area of the gold so that it tends to be a green color to a 
yellowish green color more strongly. Moreover, although the 
multiple layer thin film having a larger number of the laminations 



can facilitate the design and the control of the transmitted color, a 
preferable transmitted color can hardly be obtained as an optical 
filter for a display so that the reflection ratio and the reflection 
color can be inappropriate in the case of matching the transmitted 
color. Although an extreme peak in a green color in the profile 
can be avoided while regarding the visible light beam reflection 
ratio important by increasing the number of the laminations, 
particularly in the case the total film thickness of the metal thin 
film is thick, still due to the weakness of the reflection prevention 
of the metal thin film layer in the visible part short wavelength area 
and long wavelength area, the transmission in this area becomes 
lower than the transmission of a green color to a yellowish green 
color so that the transmitted color becomes a green color to a 
yellowish green color having a high visual sensitivity. 
[0029] 

That is, since a high conductivity and a low near infrared ray 
transmission ratio are required for a transparent conductive layer 
preferable for the use as an optical filter for a plasma display, the 
chromaticness index a of the hunter of the transmitted color is a 
negative value, and the chromaticness index b tends to be a positive 
value, that is, it becomes a green color to a yellowish green color. 
[0030] 

Therefore, it is important to optionally provide a tonality 
correcting layer for offsetting the transmitted color of the 
transparent conductive layer by the complementary color so as to 
have the optical filter in an appropriate neutral gray or a neutral 
blue. That is, if a of the transmitted color of the optical filter is 



close to 0 and b is close to 0 or less than 0, it becomes a neutral 
gray or a blue gray. However, by having the transmitted 
conductive layer with both a and b extremely close to 0, or b to an 
extreme negative value by the tonality correcting layer, the 
transmission ratio of the optical filter is deteriorated drastically, 
and consequently the display luminance is lowered. Moreover, if 
a is corrected to a positive value to some extent, the transmission 
ratio is lowered and additionally the optical filter starts being 
tinged with reddish so that it is not good for the eyes. Since the 
red color light emission of the plasma display is the strongest, the 
transmission ratio of the red color may be weaker than the 
transmission ratios of the blue color and the green color. 
[0031] 

That is, an optical filter characterized in having a of the 
transmitted color of -8 to 2 and b of -8 to 5 has the excellent 
transmission ratio and tonality for the application of the plasma 
display. It was found out that the color purity of the light 
emission color and the contrast can be maintained or improved 
excellently without extremely lowering the light emission 
luminance of the display by using the same. 
[0032] 

Furthermore, an optical filter characterized in having a of 
the transmitted color of -5 to 0 and b of -6 to 2 has the further 
excellent transmission ratio and tonality for the application of the 
plasma display. It was found out that the color purity of the light 
emission color and the contrast can be maintained or improved 
excellently without further extremely lowering the light emission 



luminance of the display by using the same. 
[0033] 

Furthermore, it was found out that a transparent conductive 
layer comprising a multiple layer thin film has a of the transmitted 
color of -0.5 or less and b of -2 or more in the case it has an 
electromagnetic wave shielding ability and a near infrared ray 
cutting ability sufficient for the application for the plasma display. 
[0034] 

Moreover, with higher electromagnetic wave shielding 
ability and near infrared ray cutting ability, that is, with a thicker 
metal film thickness, a of the transmitted color of the transparent 
conductive layer is changed to the negative value direction so as to 
become a green color. For having the optical filter in a range of 
the transmitted color with the excellent tonality, if a is of an 
excessive negative value, the tonality correction necessary amount 
becomes large so as to lead to the reduction of the transmitted ratio. 
It was found out that a transparent conductive layer having 
shielding and cutting abilities sufficient for the application for the 
plasma display radiating strong electromagnetic wave and near 
infrared ray should have a of -18 or more to have a sufficient 
transmission ratio after the tonality correction is performed. 
[0035] 

By spreading the profile of the transmission spectrum to 
have the multiple layer thin film with the low refraction over a 
range as wide as possible and improve the transmission ratio of the 
visible wavelength range, b of the transmitted color becomes large. 
By enlarging the total film thickness of the metal thin film for 



improving the electromagnetic wave shielding ability, that is, the 
conductivity, the profile of the transmission spectrum is made 
narrower and the transmission ratio on the longer wavelength side 
becomes small so that b of the transmitted color becomes small on 
the contrary. If b is too large, the tonality correction necessary 
amount becomes large and it causes to lower the transmission ratio 
of the optical filter, and furthermore, such a profile of the 
transmission spectrum denotes a high near infrared ray transmission 
ratio and an insufficient cutting ability. On the contrary, one 
having too small b has too low a transmission ratio on the visible 
range longer wavelength side, and for that, it denotes that the red 
color reflection with the strong stimulus is increased. That is, it 
was found out that b of the transmitted color of the transparent 
conductive layer should be 12 or less. 
[0036] 

That is, it was found out that it is necessary that a of the 
transmitted color of the transparent conductive layer be -18 to -0.5, 
and b be -2 to 12 for obtaining an optical filter having the excellent 
transmission ratio and tonality in addition to the electromagnetic 
wave shielding ability and the near infrared ray cutting ability. 
Moreover, it was found out that it is also necessary that a of the 
transmitted color of the transparent conductive layer be -13 to -1, 
and b be 0 to 10 for obtaining an optical filter having the further 
excellent transmission ratio and tonality in addition to the 
electromagnetic wave shielding ability and the near infrared ray 
cutting ability in the case the electromagnetic wave shielding 
ability and the near infrared ray cutting ability are not highly 



required and the transmission ratio and 'the tonality are regarded 
further important. 

[0042] 

The tonality correcting layer may be of the complementary 
color of the transparent conductive layer. It needs to be a red to a 
violet to a blue color with respect to a green color to a greenish 
yellow color to a yellow color of the transparent conductive layer, 
that is, a of the transmitted color needs to be a positive value, and b 
is preferably a negative value. The range of the transmitted color 
can be determined in consideration of the transmission ratio and the 
transmitted color of the optical filter having a transmission ratio 
and a transmitted color to be obtained (chromaticness indices a, b) 
and the transmission ratio and the tonality of the transparent 
conductive layer having the required electromagnetic wave 
shielding ability and near infrared ray cutting ability 
(chromaticness indices a, b). That is, it was found out that a of 
the transmitted color of the tonality correcting layer may be 2 to 18 
and b may be -20 to 2. 
[0043] 

Moreover, it was found out that a of the transmitted color of 
the tonality correcting layer may be 1 to 10 and b may be -10 to 0 
in the case the transmission ratio is regarded important, or the 
electromagnetic wave shielding ability and the near infrared ray 
cutting ability are not highly required, and a of the transmitted 
color of the transparent conductive layer is -13 to -1 and b is 0 to 
10. 



[0044] 

As the tonality correcting layer, at least one selected from 
the group consisting of (1) a plastic plate or a polymer film having 
at least one or more kinds of organic coloring matters having the 
absorption wavelength in the visible range kneaded in a transparent 
resin, (2) a plastic plate or a polymer film produced by a casting 
method by dispersing and dissolving at least one or more kinds of 
organic coloring matters having the absorption wavelength in the 
visible range in a resin thick liquid of a resin or a resin 
monomer/organic based solvent, (3) a paint prepared by adding at 
least one kind of organic coloring matters having the absorption 
wavelength in the visible range in a resin binder and an organic 
based solvent and coated on a transparent base member, (4) a 
transparent adhesive material containing at least one or more kinds 
of organic coloring matters having the absorption wavelength in the 
visible range, and (5) a colored glass including a metal ion or a 
colloid in the glass, can be selected. 
[0045] 

"Include" in this embodiment denotes not only the inclusion 
inside the layer of the base member, the coating film or the like or 
the adhesive material but also a state coated on the surface of the 
base member or the layer. The organic coloring matters may be 
the common dyes or pigments having the absorption wavelength in 
the visible range, and the kind thereof is not particularly limited. 
For example, the organic coloring matters commercially available 
commonly of the anthraquinone based ones, phthalocyanine based 
ones and the like can be presented. The kind and the 



concentration thereof are determined according to the absorption 
wavelength and the absorption coefficient of the organic coloring 
matter, the tonality of the transparent conductive layer, the tonality 
and the visible light beam transmission ratio required to the optical 
filter, and the kind and the thickness of the medium or the coating 
film to be dispersed, and they are not particularly limited. Two or 
more kinds of the organic coloring matters having the different 
absorption wavelengths in the visible range may be included in one 
medium or coating film. 
[0046] 

In the case a multiple layer thin film is used for the 
transparent conductive layer, it has the near infrared ray cutting 
ability in addition to the electromagnetic wave shielding ability. 
However, in the case a higher near infrared ray cutting ability is 
needed or the transparent conductive layer does not have the near 
infrared ray cutting ability, one or more kinds of the near infrared 
ray absorbing coloring matters may be used for the coloring matter 
in order to provide the near infrared ray cutting ability to the 
optical filter. The near infrared ray absorbing coloring matter is 
not particularly limited as long as it can compensate the near 
infrared ray cutting ability of the transparent conductive layer and 
absorb the intense near infrared ray emitted from the plasma 
display sufficiently so as to be used practically, and the 
concentration is not limited as well. The "coloring matter" in the 
present invention denotes the above-mentioned organic coloring 
matter and a slight amount content for coloring the colored glass. 
[0047] 



The above-mentioned embodiments (1) to (5) of the tonality 
correcting layer can be used for the optical filter of the present 
invention by any one or more embodiments of the transparent base 
member containing the coloring matter (A), or the transparent 
supporting member containing the coloring matter to be described 
later (D), the adhesive material containing the coloring matter to be 
described later (E), and the functional transparent layer containing 
the coloring matter to be described later (F). A combination of 
two or more of the above-mentioned embodiments may be used 
integrally as the tonality correcting layer. The optical 
characteristic evaluation in this case can be executed by 
superimposition or the like. 
[0048] 

The functional transparent layer containing the coloring 
matter to be described later (F) may be a film containing a coloring 
matter and having the respective functions, one having a film 
containing a coloring matter and having the respective functions 
formed on the transparent molded substance, or a film having the 
respective functions formed on the transparent molded substance 
containing a coloring matter. As the transparent molded substance 
containing a coloring matter, a transparent plastic plate, a 
transparent polymer, film, a glass or the like can be presented. 
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6 J I S (R-3 1 0 6) ccts^-cit»^n-54><Dr* 

So 

[0 02 0] ^M«)gCD«sf4i LTli. $5*3, 

s. ccr. as^^tf^^cDJBo^w^fi. 

ns i>(Dvi>ttj:[,^mmm<Dmmi±. ^t^ittti < 
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[0 02 1] ttjii^%, (A) ©-7?CDiffi± 

«:S«Jff^SHJ«|gS (B) . ISXK£B?:^if^#©» 

(c) ©Hie. {B) / {c) ^miELm^ti, 

•Cl|5iJi(±^0iIL/aiiU. $<=.(c-?-©±(c^i>^:< i*> 

»®»f^®Hj»jaji (B) ^mm-r^ctic^-ox. m 

/cSBj^^ttaji»*if#6ns©-c*^,, ^^xvT^^ 
;^7-n'fli©3fe^7 ^ si'3iiLaji^«2 

H-eHASJf^-Cib'S, o^ij. (A)/(B)/ 
(C) / (B) / (C) / (B) . S;fc«. (A)/ 
(B)/(C)/(B)/(C)/(B)/(C)/ 

(B) . (A) / (B) / (C) / (B) / 

(C) / (B) / (C) / (B) / (C) / (B) . $ 

(A) / (B) / (C) / (B) / (C) / 
20 (B) / (C) / (B) / (C) / (B) / (C) / 

(B) . ^tckt. (A) / (B) / (C) / (B) / 

(C) / (B) / (C) / (B) / (C) / (B) / 

(c) / (B) / (c) / (B) ^Diiuas 

0 ii vmmm^ i nijy ±fc- 1 4iS^g©$ijpi , ^m^© 

1 ESS 2 [El©SBj^^ft 6 n !i I i 

±ieMBj^mttae^**2«?t(±stis^L 
T. 2':>&.±<DmBMmmm^m-mt^y ^ }\.ii-fr 
s c i €>r# aai©ss^3?j^(* ( D ) icmmmmj^ 

Lr^>^l^L. — :/3©±accfi*a-cte-^L,r fe^i^ s 

:^c, MBjsft (A) (Dm^mi<cmmmmmmfits,Lx i> 

Kt§©:;^{C(*. 2 -:)Jii±©3lBj®^ 

tt'&ffjtisor^). ^■©t,^-rn*i6)^mme<jgM^f#6*i 

40 g5.< i4)2 03!)W$Ll^ 

[002 3] :$i^miasi-f i>tc 6(Dmmm^m t a, 

©7fe^!^tt©i¥««. fe*, &m9i-mm.iis.m, mnum 
mm^^mLtj:t.^mmmi!^ (a) iccmL/c^gBjjg 

jiBg^mii^rSBjsf* (A) ±i'cmf&LfcmBMmmiim 
mt$(ot)imxn ^ . mmmmm^ 2 o«± -c a ti^ 

SBJ^mJl©7fe##t4«2-Oj«±©gB^^||(g;!,3e 

^^?:^Wbifel»jSBJSf* (A) Rlf/tfcii^m^^ 

50 (E) iftbtciKm^xmi^iX-m:^^ 



9 

[0 02 4] mxim^^ts-^^commmom^^mm 

V$>i>Ct f)^Sm^J:<DV 4 nmW±r $) S C i b 

[0 0 2 5 ] mmtfrmmmmmm ( b ) ^mm-r^mm 

'r^i>(DX$iti{m(^cm^^tl^h(DX\itrj:i,>:fy^^ pftl 

m^mm'r^Mi^mj:untLxi:t. ^>iy^A. 
tit^m^m^mmcxiy^i^^xi^^ 

<^^t£i^mWX^^fj:fbiit^L^K,tj:i.\ rj:^^Xi>. 

m^tms. mit'^^y. mit-(y>>^ A^m<t^ y^y^ 
M.tmit>^y«Dm.^m ( i to) t*. mmii. mmmt^c 30 
flax. X . ^MiigJiJ^ii < ^mmmm ^ (Dmm^m:^m0 
x^^cti)^himcci^mx^^. mmmmmmmmm 

mmm<Dm^. yt^^^. ^^a. mmmmmomim 

^'b<DXiitrj:{,^^\ 5nmW±2 0 Onmt;,Tr^-^Ci75^ 
S U < . J: 0 S L < 1 0 nm«± 1 0 0 W)IUTX$> 

^;^c. mmimmmmmmim- * -wn+i/i 
(n^i) t^:. mcm^ tmR^r. mcmmmmm 

xhimx^^^ 

[0 0 2 6 ] ±Mmmmmmo:>mmiMn^\^±:^'\±6tc 
tj:i.^mmciiM(Dsmm^mix ttc mxi^^ 
(Dmmm t mmimmmmmm t <Dmm\imi\^±$-^ 
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<omwmimi:]tmbx i>^iK M:i$mj:m4tLx{t 

-ecDil^ti, W*L/<{i0. 0 2 nm- 2 nri^iS-C^ 
[0 02 7 ] bt-^bUi^^h. BUK!iL//c<i:5^c. r^xy 

[0 0 2 8 ] ^@iSMcz:>i^.J9i;i;&57t^ < ^mw 
[002 9 ]o^0. y^'yX'^T' :^y'iy^m<Dyc^y 

'iJi^^-tLxmi.^^o^amrxmmmmmitt. 

[ 0 0 3 0 ] se-3^r . feSffliEJi^aii[^t:f r. mmm 
n.m<DmM^^m^(^c^^xn'hmL. yt^y^jv^- 

Jl^-CDMM'&CD. a:^)^0CCia<. b ;&^0 CCifil^^/c^J 
0t^T'CS>n(3?. h-^JU^'U-^i^c^iyjU-^U 



C7) 



[0 0 3 1 ] ~r^c:b-^. SjaecDa;&5-8-'2, b;^^^- 
[0 0 3 2 ] $6CC, ig®fe©a;&i-5--0. bTt^^-B 

y^'y^'^^ -i ^y^i^^m^tbx. se^csii^scxa 

C 0 0 3 3 ] $ e>tc, ^/i«li;0^^b?^cC^:^?g«^®&^ 
-S^Cti. a7^5:M(D^i^C^:cO•r^'SifeS^iiEcDi£:^S«;^i 

[0 03 5] tJ:^^<^ui.mml'cm■^xi& 

;KD:7*d :7 r ^ Mt&mi^mMMm^^m < ^ y h m^^:^ 

[0 0 3 6 ] T5:ct>^>. mmmmmo:>mM&(Dat^- i 

8--0. 5. b^)^- 2^ I 2Xih^Ctf)K 
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^t. mmmmm(Dm7^n<Da^^- i 3-- i . b^^o-- 



20 



[0 0 3 7] mm(Dyc^^i±(Dmmmmm^u^^at. 

t^i^K -rj^jrt)^. M0^2g^®±ccffi#t;t (E) mm 
^ti^m^u. if£«t^ (E) <D7t^gsi^#jsr-r^^ft 

^mmums^^. mm. mmm^mmLXf&m^n'?c 

[0 03 8 ] ±iE(o:^m(^cj:Kimf^Ltc. Mmmmmco 
m^mmt. t-i>:cm'?-^ytm (aes) . mmns^ 

^•^Xv^dCP). ^1f7^-Km^fiSLffi (RB 

^^mmmmmtfC^^mmx^^. ^tcmm^t. 
[0 03 9] mmmm±^c^mf^ ( e ) tfcmm<D 

tJ. SI§#mM±^c?fJ^5ti-S.ttSp« (E) . >'^-F^ 
- HS^cO^il^rAWiSSi bfct^(D'bo:>X$>^. 
[ 0 0 4 0 ] 0$ 0 . fFfficOPSCci^:. 

c^^BjSi* (A) ±ccmmmmm^B^L. $6tc-eco 
±ccffiffi$n^tfcl^tciii[^^i±rtt«W (e) 

[004 1 ] mmmmm<Dmmmmm< . mmmi^^ 

i&<mm±mtLxi>!ffmcmmx^^m^(^at. m 

^ittj. mmm^mf&Lfj:i.^xwmb. mmmmmo 
mi^mt. &mm^^mbrj:{,^mmmi$ (a) ±(^cmM 
50 mmm^m^bfcmmmmi±mmi*(DmMnx$:>^^ 



40 



13 



[0 04 2] fesffljESii. mBmmm<Dm&v$>tni 

• Mils (e^Dvf-r ^^Xi^^a. 



18, b*i- 2 0~2-C 10 



[0 04 3] ^ifc, 2ISm*sm Lz/c <r) . 

jSfe©a*^-13 1. bJiSO-l 0-C&SJS-^«, 

feJSIiiE/lCDSfife®a*U — 1 0, b*i- 1 0~0-C 

[0 044] eaffliEJl<tt-C«, (1) 

( 2 ) oim^J|!!(cKiR)SS%:Wr ?.*tife«>&:i>/j:< i 
^KfC^J-tfc -^W^-S. =^- + ^7-^> i^ffifC J; 0 

MWj:XW±(iC::i-f -i^ifbtcboy. ( 4 ) BJta^I^ 
#WrSjiBJ:^ctt««, (5) A''7:^ic^m'{t>^tc 

[004 5 ] ^mnr-i^^^^mtit. mtittcimmm 

[0 046] 3§HJ«1g®6C^)19jiS?:ffii,.^JS^. ^jg 
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mxw 5 <t c ^ ©fe^ i ±ie©wiafe^so'fe^ ^ 

[0 047] ±nE<o^m.mjEm<omm ( i ) ~ ( 5 ) 
}*. fe^*$w-rssB^»<* (A) > ttca, a^^^ 
ff-r^.j^a©SHj3t}t^^ (D) . ^^^m-ri>^m<D 
lAmu ( E ) . fe^*^wr^f^iB©^^tti@Hjji 
(F ) ©i^rn*^ 1 r>in±(ommi:h-ox. :$i^m(D^ 

^y -i 5? -fcffiffl.-c # s , ±mm(D 2 oj^±©iffl^ 
ife^!^i¥ffi«Sfe J^i i' L. r $ <!: ^^)r^f ^5 , 

[0 048] fe«^$W-rsm3di©«ffittjgHjjl (F ) 

±icmm$tixi>x{,^x<bRi\ ^M'^-^mt^mmm 
B'^tbXit. mmy'^:^^-y ^m. mmi^^y^ji 



20 



[ 0 0 4 9 ] mifiic^m^wmi,. iimmi-ri> 

(1 ) ©:6rffifcfci,^T, m'i^fmthXit. -f^y^^^j 

^^is.t.fc\tm^^y ^ )\^M.f.cb-tcm-^\,cx^ ^fcirMm 

14©iatifc©*ii(?gL<, m^mtbx. !t:vx5^u> 
7-vy ^u-V. x.--7-Ji-^Jiy :t>. ^vy.^u 

vji. iz'-Mt-^comum^it. 7j< V ^ a i"j )im. 

-U-r'Xb^. 7 •:,{bt'xijf^>/|- 7;l/:tcix5^ 

it^'^xity -J mmt-^cD^m^w. u x? 

K^©;J<';x— r;k x.-i<+i^«J||. ^l<';t'x;Ur 

{oobo]i%myomtbxkt. m\.^=b^m. -^-xw 

ii^OD •^-;^*:a-^©!fai$^t,i«.< u 

h i<cmtMb. 1 5 0 ~ 3 5 0 'ct<cnm. -t+fc 
fmLxy^y.^-j^m.^i'^mt^-fsm. ciiDWu 

^'Omix^imb. 3 0- 1 2 0-Cf 2-5f§{C, 1$4 
7!;M(i2fii6c5lf#L.ri 0 - 2 0 0 w m;i©7 ^ ;UACc 



15 

X 1 p pin~2 0%V$)^. 

[005 1] (2) cD+ + ^7^^>^iS». ^)!gS/c{* 



(PVB, EVA^) ^c^«n6©ft»^*^ag©iSfli 
[0 05 2] mmt Lxa^ ^^oyi^m. rjbn-ji/ 

e^©fSS«. felgcD!KiR<liJt. 

«7^juA©ji<^. ee«30KiR?fia, ewo^ffl^iiM 

iiS, 1 P pin~2 0%-C*)^. 

[0 0 5 3 ] !tfc. mmmmit. mm^wimb-c. m 

1-9 0%-C*€>, ^WbLTn-T^^ >yt-.5 
(3) ©T^iSiUrii, 

x^juy 3 >^ifif«:fem^g!(t&5$ (50~500nin) 
Lfc'b<D^^Wi$^xri> ';Jl'Xv;L/i;;g>J^7|<t4^if4 30 

^K'j trx;H^^fi5(H^fl| (PVB, E V A^) gcC^J-etl 
[0 05 4] fe«CDjSS«> fe^<D®JKfl^?g[, ^ 

0. i-3o%-c&6o itc. ^u^f-mm^s. 
-mA^mmbx, iis. i~5o%-c*^. 7^ 

T ;ux v;Ui;> 3 >^i^4^cfe^^{lSif0i?i (50-50 
Onm) btch<Di:'»^$iirnbm, m^<P(rCI,t, 
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(0 05 5] ±B<Dy;mvimbtcmmit, mmm^^ 

[0 05 6 ] =i-7--(>ifmi:mm-r^fcsbic^mm'S: 

ftt^o fe«?:$Wir ( 4 ) r i"; 
s?fij. i^';3>.^g#gi '^\^^>^.w^m. =j<';fx 

)\'-:f^'y-)Vmm\\ (PVB) . X5^u>-p^t':iji. 
ISS#»J (EVA) ^. ;i<-J tx;Ux-f;U, m\m& 

©tt««Sfc«g«^J{cfe^?: 1 0 p pm~3 0%i^ftl 
L/)tfc©r*S, *^H^®tt«l5f (E) i«, j^S^piJS 

[0 0 5 7 ] fe*'-5;^ (5) h.-n' 
[ 0 0 5 8 ] e^W©-r-rX 7' U-r^7 ^ ;l/i!-(5Dj» ' 

[005 9 ] mmmmmit. mmmt^ (a ) ic^^^y 
<D^m^ni$^(D) t9^^^t>-^xmi^i,cttimtb 

teO^JD-lia. jgBJ5?:}#» (D) ©iSi, MBja 

m»<Dmmm^mxrj:t.>^ts:^^a^rj:^^i^ (e) 
^?SSJif*©i--^6©iMr-^)^i.i. 3gBj5^f$ft (d) 

(pmma) ^itb!t>tti7i"j)im 
fli. ^ y ^ - - h ffifli , A B s ti}flg#*3«ffi -r 
cn6©#}fli{cpi^3iisfc©-c«)it^ #{c 
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P MM A (*^<DIAC »j«?fi«Iiig-CCDi«iSHJ14 i 

1 mm-- 1 Ommfie[-C*S, tf ^ X^=S:m.m^t^ 

1* (D) ib-r<gffit-€.«^«. mms^^s.um'^i, 

SHJ^i* (D) «fe^*#W3#rfegffliEJS<!:TS 

[006 0] :$:^Bj«:fcv»r©gA^^*D-ti- (^54^- 
h) CC«. tt.^CD3§H^^cCtt«tt (E) *<^ffl-C^S. :R 

>JSS*i?iJ. Jff f-jlx:/5=-^-;Ug#j?ij (PVB) . 
x?-U>-gtKf-=.JHSS«SiJ (EVA) ^> !j<yt'k 

3fe^^3Sg|5r& scfj'CxSiJ^jcfflti e.nstta'Wti njti3t 
*ltc*tLr3^^3-3Bj-r'*5!j):vg*s*s. tt*lvt«, mm 

IAS. ^^fi^*>6#^, sssn 

feCD-C«^cl»7!)i, 0. 5Aim~50ym. »*L.<«1 30 

<i:75SffF^-C*S„ CCDige. flDJI^f^i bT«i^«E- 
mua±8 0'ClUTm&V&?,:fyK C*a6fC# 40 
icmm^^»tj:t.^, ff^^^;t (E) tifeS^^W^if. fe 
a^iiEJl i r S C <!: *ir # -5). 
[0 06 n 2|s:|%B^(D7fe:^7^;b3?-(ca, 

-h>y>i''ti, *'x>'^'';rt4. ^>-h'3-Mt, 

■r^mmiimmm (F) ffjjK$n-5.ki.s*5*^„ - 
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(F) 

[0062] ^^miciii,-)i,i^mnMmm ( f ) ± 

ftt^ *afilM-?-©«>©©:«^a, ^tlttSBJg (F) 4- 

( D ) (D^micm^^tcmmi;^ fcitmm-Z:^(o^m^ 

^^te?rwrssBj!ic«i*©ia^«. lAJttt (e) $tc 
tife^*$W-r-2>^«*t (E) */M>r^Bjji^jg, 
S«jE)l, ^fc«®BJ3^j^^$ (D) ©EEE«cfiAi3-f^C:f-c 
*>ai»o cne©fPfi£:j^)S«!|$cc$ijRB^§c:fyit,^ shj 
MBj^c:7-7;^9=--;; i^mttcitm^^y -fjVA 

W'Jcc^o. SBj/iS^*(cfe*?:#W5-B-r, tSSIttSBj 

(F ) *i*St^M*©^>©-cfc, m^tiC^^-^^^ji 

[0 063] m»<g^'>-;U Ktg^*-r ^ 

©-t?. mmf^mmm (f) *5j§Bj^^iicD5gs3D±tc?g 
)iXs<i-sis^{c{*M#gttaBjji (F) Aic(om.^mmm 
^mixm^ft>u\.K mxu. mm.mm (f) 

[006 4]'r-^X7-H' 'v©|§BJSfl,^©K 0 iAi&'ic 

fB'J©S»tffliJ©M(c. i^*gS=f*IMiJ-rs/c26©S*tF;5± 
(AR : T>5^>;7 Ui7i/3>) ft^^cWKSK (AG : 

r>^i/\yT) n.tfcimmf^±fm (arao tt?r 
w-r2,^t6SjgBj)s (F) ^jfm-r^cttiiti^x$> 

i>. 3 6{C. 7lc^7^Jt.^-©i^^jg|^tt, mmLfct 
t©7=-/X:7-U-f 2|s:f*ffliJ©3p(i: ^Sf*E§ittt S fc\mm. 

^t.fcuKmmiam'&^mti>um^mmm (f) ^ 

*/c, AR*)^c{iARAGiCj:^^^7feSS*Jgl4l»ifc 
JWJlt, Jl'i?-©7lci^3iaa^?r[D]Ji$-tf i 

[0 06 5] 7t=^-7-<;U^-(.S. ^;Uir-©iE 
y'l^ ^BMtr' -i X-f I. -f-'L-^-©a;#S*sgU:» 

€>3ES±(C«, T>9^:;.3.-h>y>y (AN) 



(11) 

19 

[0 06 6 ] isLmm±m:mr?>mmi^mmm { f > 
y-yim. T-iim. t^'^im. mim. mm. 

®:Mc^tt{cj:53fe^iS:fto$fM*i^i>yS(,i. cnp><Dm 

[0 06 7] T>5f--a.- h>>;>i^tt?rWr-5^«6tt 

mnm (f) <tKiett*w-rstii«gtt3§HjJi (f) «, 

fflj^A^S^c -S/cC^tr , 0 . 1 M 1 0 u m^CD^^- 

3- f-ffi, y-5fT3- 
^C-^flJ. S^bS-a-*. m-CD^Hi^m-U. 1-4 0 Mm 

x:?i3:^# 1" It's t mmmmMmiim < ^ . r- ^ ;^ 7* 

[0 0 6 8] f .fUif-^^-r -f ;^:7"H'$f*{ca;lf 
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(f) *^y=-iy^yiy^mmti^hmmw.mifiibi> 

[006 9] SMK±KKtt?:Wr-5mi4SBjJi 
(F) a, MKtt?rW-r€>]SiE/c«»i*±fCmra©SS;f 

smp;5±B5a£l4%W-r-5^tlttSBj® (f) «r> 
[0 07 0] ^ )i'^~t,cmmm'&^mw-^Mi>fc 

f^mm^^mt^j-^- Kn- htt?rwr.5.*s#gi4SBjjg 

(f) jfeffj^br^im*. K 3- hJ^t trari' 

x«7!6«f{bM«fli^*i^if6nsA5. -e-©a«fe?fM73 
ffi4>^(ci5g^3n^j:i5, c*i?>]S©;i$«, i~ioo 

SBjtstgg (F) o^m^mmi^fcu^mmmvim^^ 

r. mm^mmm (f) A5sw;5±tti7>-Fr7-M4 

^- ^ - I- > 'J > ^tt <!: ^^ - K =1 - h tt©M5^^^^ L-C 
5^tg14jgBJJl ( F ) *5?f 6 h S „ 

[0 07 1 ] ^ ht,c. it^v A ;b4?-(c». 
-©SS{c^mE$±tg=S:«-rStSt6ttj§BJJl (F) 

40 ttwsigKr-i o"Q/nfiajWT-c&n«mu*i, 

-f ^ 7" ilM©MBJtt-^^^a*li^j: 5 l> ©r* -3 T 
©SBj^^jg-^ I TO®aifS^^^^b;^x®m^=&tt 

■rn*^—:3fe;,±©m*WL.fc*St8KjiBJ/i (F) ©^t 

[ 0 0 7 2 ] * fc, -(b^B^. 
50 ifelSWS^fitC^^W. iSi^*©?5ftia«. 7K^^^(CJ; 
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^nm (F) vmm'r^ct-f)ss^mvi>^. s^t^n^ 

??/X/<Urtt(i. mm^V l Og/m * • day tlTr^ 



m(Dm^. 1 0 -2 0 0 n m. mmom-^ i 1 o o m 
M^l^y ^ jij>.tLr:iit. '-i<';x^u>^ ^y:7'nb'u 

q/m ' • day «Tr^n^iiRF{CPI^^n€)feOrt3:?^d: 

[0 0 7 3 ] t^c. mm^mm^i>mtmMmm (f ) 
(Oi.^-rM'>~'oiu±(Dmm^mLfcmmmmm (f) 

[0 0 7 4] m^^t. ^&mjEmv$>^jxsm±^i. ^^ 

ttS?^/l (F) iOT^i. fe^^WO^';x5=-U>7"U 
(F) i bXiit. ( h •;T-fe^>'l/-fe;l'n";<:7 -/;bA 

^ri6«tg^ft:5cf5'fccDr*'prti^c»3?:cc^ c<Dm so 
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j^Mf^jtm<omf&nn(fCi&mimv$>?>y yMit^ 

14. ^':^^^^JTi^^^t^mtmmmm (f) iUT 

[0 07 6 ] tfc. mmi^u-juh^^imtr^m^^c 
mmm^msbxmm^mmr^. :^y'i^^(Diu 
Mi)^<Dye^y ^ ji^^- ^yu-^my ^jv^^) ^ 

r"^ :y.y'l^^:^i^(D^-:;^\Hmomm^Wt-Z v^l^c 

0. mmommimBm (f) ^uc^bt-rmmmfs. 
[0 0 7 7 ] mnmrnm^mftntc^i^c. mmmn 
i^r^mm^^i^^Ltj:i.^cttmsx$>^. m-ox. m 

m(omx$> 'oxi:>7' H xy'i^^ m(Dmxh -o x 
[0 07 8 ] mm^m\.^i>^m\t. mm±. m^m^i: 
^mmmmmt(D^m\im<D}^.t}-^fb. m. a 

tih1^tc^(fCmM^ri^h(DX^ttj:{,^ti^ S^Min-'^m 
[0 0 7 9 ] S/c. Mm^mfSLLrj:<Xi>. :$:|feBjCD7fe 
fc^. NDy ^ Ji^^-^iammt!-:^ hy -<)l^--tL 



C13) 
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^mm (F) 'S:itoii3ttmmmim±icm!&^ti 
©/^Jnx-^ :3 - :^M^ll?cD^^i* ]^ b r ^) m ^ 

[0 08 1 ] *:%HJCD3K^7 ^ JUif-iJ. eii, Dj^I^fe 10 
*>e>-CS 8 0 0-1 0 0 0 nmft3fi©i5,5St^^^*^^ 

[0 08 2] 

t^CD— 77 ©iffi(C V i>■;^ h P > D C X-'S 5r i; > i^jS 

[0 08 3] mm^mmmm ( b > -c*s i Tomm 3o 

«, Kc^-fb-f >-:^>i;A • ©-ftxX'MSt* (ffl 

fi3El:t I n, O, : S n O, = 9 0 : 1 0 w t 9^ ) ) 4, 
X^^••;, ^?*f;^iCT;L'3> • K^!g^:^7X (:^1I2 6 6 mP 
a : mm^KbmPa ) ^rffll^-rgSMLfc. iSStlf^W^ 

5 (B) t?*€.SnO, mmit. H-iry hJcKfbxX 

E2 6 6mPa : K«:»Ji5mRa ) ^ffltireXfliUfc, 
[0 08 4] ^S^/cWIl^r^tf^^OWag (Of* 

>*'X (^JI2e6tnPa) ?:ffll,>r^J!iLfc„ mtfcit 40 
liB?r^tf^^©«K)l (C) ■C^)5ig-''^•7y■t?A^# 

10wt%)^. ■7.f<-j^t}X<<CT)l^'^t3X (.±m2 

6 6mPa ) ^rfflt^rfiSML/c, IK^fcttlg^r^tr^^CD 

<c) v^^m-^-^^mmt. vi-m 

(^10wt%) Xy^••7 5?/yx^CT;Un> 
^'X (^E2 6 6mPa) ^m^.^Xfm[^tc, 
[0 08 5] S;fc, ^Sfi«SO']:b$5?^iJ©7t^:7 ^ ;^5^- 
®©>tffi©pftI^,^St*^ (Rvis ) $-r 50 
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U - L -C C ©aD©S*f < L . SWU^S^ (^i^A« 
ftSe- ) ^:fflt,»fc (^) Btim§rM»7fe?KSH- (U 
-3 40 0) fCcfc O Bj?IfI^(D^7fe^S*f*^aiJSL. 

cc-r^d?)6n/c>5W^*:.6J IS R3 1 oetcfifo 

2 0 0mmX2 0 0 mmt? 2 mmJl^©Sft±(cff^^-r 

f*?:tt«W*/M/-C 2 0 0mmX2 0 0mm-C2mmJl 

¥±ii&:^7 7X±{c«iaTS-t±. x:7-u-('ffl:7 
-OEgH«CS$50 0 g©te4>0*©-B-. 43.1:^ m±.D^ 

2OW) =S:jmiL~:=.-\-><J>i/<D^^(DmM^^> 
^•JU^MKl^t 0 -CI 0 ~ 8 0 • CD^a*^ 6Sl^f •S C i 

[0 08 6] mm\)2nmw^^vs.^v>fi.y^ 

h (WTPET) : 7 5 ym) 

H^S» (A) i (>r-?-o-:SFCD^Moc, I TOjittias 
SJg^^^aHLr^B^^mg^ffj^brx/N--:; ^ 

^I'A l?:ff/c. S^Kx5^;l//'F-;L-x> (5 0 : 5 Ow t 

(8 0:20wt%) ^il^L. 3> ir-{c J: 0 

Ss^iiS nfcfeSMjEJl-C$,Stt«*t ( E ) (tt«M 
1 ) ?rfifc. 

[0 08 7] h i;T-fe9^;HrJl'n-;:^ (tiTTAC) 7 
-<;bA (;iS : 8 0wm) CD— :)5'©iMCC^'i-tg^ 5? 

xmx ■ mi^mmiticj:-yxj^- k^- km (js/i : a 
urn) ^mi&L, ^(D±i,c^v ymmmit-^m^m^-? 

m^mi. 4©SW*±M (M/S: lOOnm) 
?:Jf^^L/. Kn- ( J I S K5 4 0 0m8!i<D 
iSaESgg : H) . »XJ<^)r^ (ASTM-E9 6*g 
85. 2 e/m' -day) . SI^E5±tt (j5*tK)5jJ:Mffi 
0>t®©Rvis : 1. 2%). KSr^S^W-rsmtlttii 

a^d (F ) i urs:*fp*±7 ^ ;UA 1 *f#/c. m.mm± 
tifit^^v^mmx^mm^mx ■ m»^-\i, ji? 2 5 y 

m©tt«W(E) (ite«W2) 36tCgSgy:7 

[0 0 8 8 ] igBaS:^* (D) itr. ;i$3mm. 1 
0 0 0 m m X 6 0 0 m m©Jl^^?Sf t^'^X ?rffli,>/-Co n 
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-J iny -I <D±{cs*fKr±7 ^ jua i ±(c, ^ 

©aSHiC, iS-^-X h (H#{t^ (tt) S^M S P - 6 0 
OF) 5:^i'>;->EPIiJ0, 1 SAtmCDti 

[0 08 9 ] 1 ®m®fJ^®3!)56Mit.¥ffiEI?r, * 
#£HJ031£^7 ^ Jbi?-©— M^^Kf^SHi UT, 0 1 

fc. 20 
[0 0 9 0] («^2) PET7^;UA (Jl? : 75/i 
m) ^mmm$ (A) iLr^cD-73<D±M«:. I TO 

mm. msm. ^-^-^^iy'^M.-^^mm^^mmmbr 
Mm^mm^B^L. •> ^? -7 ^ ;ua 2 %f#/c„ 

fi£$nt:is^tiiM(c5 5^>- h (E) {^ir© 

^;UA2©a-;U^mc. feSlffiiEar*^ 
mm^t^ (D) iL-C, ^^fe«iSfe^f^®iJR^fiJ;&^ 
to L- -C + r X 7^ ^ > i^iS «c J: 0 f'PM U fcil 5 3 m m© 
<Jj*^}lj^iii'i)U-h (JyTPMMA) «^ff/c, C 30 
©— *©Sffi(c, ^-Stl^ i7 >; htSlitCTfea^^ 
*^'J*3S»D, §6{cW^i^';*SSS;iK-7- (W-mm: 1 5 

-^-Xfii: 2%) i/^-K=I- h14 (iS«J^g: 2H) 

st^tettitBjji (F) tL-cr>^ifurm (m 

M:2um)^B^L, 1 0 0 0 mm x 6 0 0 mm©r 
> 5^ U T © P MM A f^a? U /c. 
[ 0 0 9 1 ] O -^bttCtt^t^-f^l? if 7 ^ ;l.A 2 

*PMMAlg©T>5^4^UT)l*3Jf$J,£$nrC^^Ct^ffi 40 
ic, ilM:? -/;UA>&SiJLi^r3f)S6 7 5:^^- h L-fc. $6 
tC. ^;UA2±{C. Jli^g|J2 0 mm©^mg|J 

(¥J4J*M : 1 5 Atm) ^^ti^-tf , 7 U+y 

-Xffl: 5%) , T>5^- J.- h > i; >i7'tt, ^^-K^ 
-htt (ISa^g: 2H) ^WrsatgtSiiH^)! (F) 

[0 09 2 ] $(bi,c, mfs.it ^micm^- 7s h'k:^f so 
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'j-yBum ■ ^msam^ 1 5 nmcomm'kmi&L. ± 

;U - i *©J^mSg©-{»|;|:.T^^|tFf®S i b 

[0 09 3] («^3) gl?^5fifb;V7X (ilS : 2. 5 
mm) '^m^Mi^iA) tL-C^<D—yj<D^m(iC. IT 

omm. mmm. m-^-^^mm^^'mmmbxmmm 

mm'ScBlSib, 1 0 0 Ommx 6 0 0mm©;^>'N-y ^r;^/ 
^X?:ff/c. PET7 ^;UA (Jl^ : 1 0 0 //m) ©- 

*©Sffi(c r ;u 3 + 2^ ^ > **itffiE-cj!)n*:»>» u /c © 

«: -> .J 3 - >3S^ffi^?f ^J, W^fe^^rto^ fc=f - f- ?g 
i^-^t^Tn-^-tcrMX • 1 2 0'C©f^,ig.fb{Cj: 
-^rfe^A'3^^-Kn"^® (Jg/i : 5wm) 
b. -e©±(CI TO»M (JKJl : 7 0nm) > S i O, 
fi^i (®J1 : 9 0 n m) ©jlli(c;^-'< > 5? U >i^iS(cJ: 

K=3- hta (ismjsa : 3h) . mm±i± (^m 

RS±lliM©jtffl©Rvis : 0. 8 %) . ^mi55±14 
ffiteiJi : 2X10* Q/D) , R$?^^Wri,^tgtt3§ 
?3J1 (F) •e*SSI=tRS±7^;L'A2=&f#fc„ m!&l t 
l5l«l(Cite«t^ ( E ) ^^(Dimmicv -f A 2 © n -;U 

[0 094] ^fiX 1 i iil1i{CX>'^• ^ X<DWM^^M 

Lfc. 7,J-<-yitii^7.(omm±iC. ^lM^g|5 2 Omm©?i 

^ ^ ^ >; u- bnimicycm-^mmL mm^mm. rm 

>i^mcmfmm<t^M. h-rj- (mm i o 
Mm) ^srSML. $fbic^<D±icy vm^m^t-^wmw. 

-Jim] ■ 9 0 -Cim • l^5S<b?-ti . ®JIt^ 1 . 

4©s*fi!;5ihM (M/f : 1 0 0 nm) ^mmv. mmm 

±tt (SWP^±Mffl©>i-S©Rvis = 1. 3%) , >'N- 
(mmmm: H) > *-X^N-'JTtt (2 5ym 

m' -day) i^t^mm^^mmm (F) ?rjg^6 

[0 09 5] $P,{c, iTOcig--;-;;^ f-^;<i7 

';->ensij -^^s-B-zf 5 i 5 umomm^nmu. ^ 

[009 6] (1t^4) 7i<iJx?-U>7"U7 5rU- h-; 
M 2 0 3 (^) iJl) t^ci^^^^ji^^ 

^^<D'im9\m.mm\ (H#<t^ («) s^s i r - 1 5 

9 •■ ^•'C^Kl|X^gS8 5 0 n m) <S:0. lwt%iW^e 
^?rzl^O. 260 -280 *c-r?§ii$#. ffUtbL-tiJcj: 
^m^2 0 0 urn (Oy -t )\'J>.i^mhtc. ^<D'ik. C© 
;UA^2lii5if*L.r. il^5 0 Aim ©7 ^ Jl/Ai 

feSffliEiibr©fe^%$wrsMHjaf* (A) 
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iffiw:, mmmmmt i romm. mmmo^mm 

{C. 1t^2<t|^^CCite«W (E) ##®fe^A»)>^^>--;- 

[0 09 7] aBJ3^}$i!f: (D) tor. ;iS3mm> 1 
0 0 0mmx6 0 Omin<D{t^?S{t:^r7^*fflt,>/c„ ft 

)Vyx.^ y~}\,/y\^ (saibl : 20 : 4) CD?gffi{cr 

m^^\^±.m tccfc n- h u/cf^. 200 -c-cj^^ 
Lrss#;&il:14 (sW;S±^ffi©>i-®®Rvis : 0. 7 
%) «rwr^«#6ttSBje (F) tLxm.m^ii±m^T{-f 

[0098] TAC7^;l/A (11$: 80ym) ©— 5? 

>"J =l->^F^«ffl^?t^lJ?:^^J^L/)t=I- h?g?(c. I TO 
{W-mSm.. 1 Onm) i»'^t'T3 

^A•5^^- F3- (liil : 3 Mm) ^rilfJfiRL. 20 
±.l>CUe F, Sli : 1 0 0 nm) 
«l/-CSI4E5±M*fl5fiSb. .'^-K^-^ft dsn® 
S: 3H) . S*f|!5±P;$IKtt (SI=Ht*±)li?fJfi£McDitffi 
©Rvis : 1. 3%. 'N-Xfii: 5%) , ^mR5±t4 
(SSffifix : 7X10' Q/D) > T>5^-^- h> V 
>i^tt?:Wt-|>^tgttji?§® (F) ■C*SJ5WB5±|i;5lS 
7^;UA;&ff/Co SiSCC, i(§I1iCCifA«t/t (E) 

[0 09 9] 1 ipl^fc A R 7s<DKmm±^ifi 

S^-hL-Zii. fe^A'3;^''^•■:'^r:7-^ JUA±(C. 
2 0 nim©^img|Jj5S|HJ*/!£tJC)Sc-5J; ^{cg|UrF*5fflijyc 

oc, 1 i |5]#(ciiB-;- ;^ hix^<j- >tm} ■ 

mute, mfS.4(Dmm^. ^m^n(D^^y ^ 

[0 10 0] [«jfe<?!ii ] (cfct^r. PEjy^ 
;L-A!!)i6ii(c I Tomm mm : 4 o nm) . mmm 

(.mm: 11 nm). I TO«)S : 8 0 n m) , 40 
ISftM mm : 1 8 n m) , IT 0«Jg (jR/f : 8 0 n 

m) . mmm (mm : 1 8 nm) . iTomm(mm: 

8 0 n m ) . mmm (mM .• l S n m ) . I TO»M 
(mM : 8 0 n m) . mmm (mm : l l n m) . IT 

Omm (mM ■. 4 O n m) ©it 1 1 moM^^mMM'^ii^ 

mbtc, ns.miEmx'^^^mA'o^muit. H#ft^ 
(*) m^mu s - R e d - G«. H#ft^ (w) m& 

^PS-V i o let -RC?rffll\ ^Xt ?>7 <J 

i^tt«sii/e^A'3#f?fig(cfci^-c-en-eti3 5 0 (wt) 

ppm . 6 0 0 (wt)ppm i4-^J: ^iCiSdS^L. fPi^b/c. 50 
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[0101.] umm i]mf&i cctec^r. njtfifij 1 1 

X<Jil&mmt. MS-Red-G*S2 5 0 Cwt)ppni i^t 

[0 10 2] [tmmz] mf&iicisi,>x. pet^^ 
jiAifihmic I To»M (mm : 5 o nm) . mwm 

(ISJl:llnm), I T0«J1 (Ji/i : 8 0 n m) . 
(/g/f : 1 9nm) . ITO»M(M«:8 5n 

m) , mmm (mm: 2 2 nm) . iTomm(mm: 

8 5 nm) . SSSM (M/f : 1 9 nm) . I TOISS 
(mm : 8 5 n m) . AgaiM : 1 1 n m) , IT 

omm (mm : 4 5 n m) ©it 1 1 momm^mm'ki'^ 

Ubfc, eSMiE®-C*Sfe*A«PfA#*t«, PS-V 
i 0 1 e t -RC*s 1 3 5 0 (wt)ppm t^cS J: ^ (CT i7 
UJUmfe«SiJ/fe^A'5#f??g?riiSiL. f'PiSlUi^c, 
[0 10 3] [^M2] «^1 {cfcl^r. PET7^ 

^bA^^eiBtc I To»® (mm : 4 5 nm) . mmm 

(MJlt:llnm). I T 0»M : 8 0 n m) . 

mmm (mm : 1 7 n m) , it omm (mm : 8 0 n 
m) . mmm (mm : 1 7 nm) . i Tomm (mm : 

8 0 nm) , ggfSM (^11 : 1 1 nm) . I TOfiM 

(mm : 4 5 nm) miamommmmm^imuc, 
[0104] [tmms ] mis. 1 ic^i^x, mmm2 i 

[0 10 5] [*5fef«3] ItJSlJCfct^r, PET7^ 

)\yAij^hmic I Tomm (mm : 4 0 nm; . mmm 

(M/l:llnm). I TOrlEM (MJl : 9 5 n m) , 
mmm (mm: \ A nm) . I T0»M (M/S: 90n 

m) , mmm (mm : 1 2 nm) , i Tomm (mm : 
4 Onm) m\im<Dmmm^m^imhfc, feSffliE 
/l-C^^fe^AOsfAlfWt*. ^^miLMx^^^mx^ 

MS-Red-G, PS-Violet-R 
C*5-en-en3 8 0 (wt)pp(n .530 Cwt)ppni ttj:i>^ 

'yt,c7i"j ju.^ttSf^fi/'fe^A <o mmm^wsm l . tm 

Lfc, 

[0106] PET7^ jiA/'msmmmo&im'i:. * 
^^Mi'Cidi,i^mmm^m(D—m^nk-rwimmtbx. m 

[0107] [tmm4 ] misi 1 tctei^-c. mmms t 

[0 10 8] [mtm4] m!&2l,ciks^.^x. peiv ^ 
juA*^6/icc I lomm (mm : 4 0 nm) , m-^^v 

i^'^^.-^^mm (mM : 1 0 n m) . I TO»M (® 
m: 8 5 n m ) , ilB»M (Mm : 1 4 n m ) , I T0» 



(16) 
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K (mm : 8 5 nm) . ^g->'^•7>^>i' A^^W^ 
/lillnm). I TOrlfJg (MJl: 40nm) ©1+7 

mt. MS-Red-G. PS-Viol et-RC* 
^n^n 1 . 7 Cwt)ppni ,4.2 Cwt)ppm Scfc ^ 

[0 110] [mmmbi mmsicisi^x. pet^^ 
;uA*^6)ii{c I Tomm (mm. 4 5 n m) , mmm 

(KJlilOnm). nomm (mm: 85nm) . 

mmm (mm: 13 nm) , i Tomm (mm: 85n 

m) . ag-#-^^M (MJP: 1 1 nm) . I TO»Jg 

(mm: 4 5nm) om moMmmmm'&vmLtc, 

{J. :3- h^gfCtel^r PS -V i o 1 e t -RC, H# 
<fc^ tS!P S-B r i 1 1 . Re d - HEY^-en 
■en 2 2 1 0 Cwt)ppm .3 2 5 0 Cwt)ppm ^WTS J: ^ 20 

f 0 1 1 1 ] [tb^^je ] «^3(cfci,^r. MiS«ai5 i 

[0 112] s.mmm^'] m^A^v^^K^x. msmsm 

it^-CMS-R e d -G, P S - V i o 1 e t - R C 
^tl^ne 3 Cwt)ppm , 8 5 Cwt)ppm ^WfSfe^:? < 
;l/A?rf'pS{U. e^:? -f^l/A*iP>)IH^cSnO, WM (M 
Jl: 4 0 nm) , mmm (m^: 9nm) , SnO, S 30 
m (mm. : 8 O nm) , (mm : l l nm) , S 

nO: Wm (mm: 4 0nm) ©f+5 JlcojiBJ^^;!^ 

[0 113] Ji(±®cfc^{CLrf^S^L//c3l)5i^l'-6© 

1 ~ 6 (Dit^v ■< ix^'^-nm^^ummm. 

[0 114] 1 ) 3iBi2Smil©jSjifeS 

i'^i^^^J&^lfca. b ) 
^iS^i -3S?>'J:b$50^i ~4«c*5t>r«. 7fe^7 -/;u 

^rfPiJL., *]liSW4RCKj;bf5«5(Cfcl,^r«. 
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^x©ai}i^mjl±fc^N_Ka-HS*J^^L, /h>tK: 

si^^K^ath (u-3400) ostifa^aae (ibrnKmn^.^ 
' ) <D^Ji^^c■si'!mv■>y^}l'^m1&b. soo-^soo 

niti(C*jW^S'JS>t>f|R#5©^3fe®Sja^;&aij^t^;?t„ CC 
10 -e^Afc^^lSS^a^d^P, JIS Z8722. JIS 

z 8 7 3 o«:ts-5-csBg*iig©safea (c^j®) 
[0 1 1 5 ] 2) &mmiEm<Dmm^&. (f^^^-oi^ 

i'^xjglgja. b) 

mmm i ~ 3 sMbstwi 1 ~ 2 (c*st,ir « . a^^w 1 * 

20 - Mfi^Jf^fiSLfcP E 7:7 Jl-A^/Jsmc^ K) Hi Lxm 

m^>yM^imb. m^meicisi^^xit, msMmmm 

*?i5fiS-rSm/fc, ^my -i ^i'A±*/h>tfc^uOHiLTaij 
S-y->7VU*f^SiL/. SBj2»^il©MjgaSi|a]«tcfe 
SffliEil©2iaeS (C3KiS) ?:*fe/c. 

[ 0 1 1 6 ] 3 ) m'mmmm<omm!i 
mmm i - e sMbiij^^a i ~ e fcfcci-c, ^^:7 ^ ;u 

SJ66i*, raaitta'M-ffi (^-n-r/rBlRIl mm) (ciD 

io [0 1 1 7 ] 4) ^^7^ J^^?-©pJ^I^i^^^ (T 

vis ) SC/Stiafeft ©i7Dvr-^ 
a. b) 

ilpK§l5?r/jNK-{c^0 m-r*\ |nID«^©/jN>i-y->:7-;U^ 
fulfil L. (*fc) B3ilS<^§f«:3-*3feg:ft (u-3400) ©J5 
(3tliA*fllS6' ) ©A*fPfc:i^>:7';U:&ll 
^b. 300-800 nmtCteW* Ste>Pf Si;^!!©^^^!®:! 
ii^^rS'JSL/c. CC-C*2s?)fc^7fe^aj®^*if> J I S 
R3 1 0 e^CfieoTTvis ?r. JIS Z 8 7 2 2, 
0 J I SZ 8 7 3 0(Ct^-,r^iSfeS (C*jS) =&f+fi[L 

CO 1 1 8 ] 5 ) it^y H )\/^~(0'T5M^mmMm (T 
850nm . T930nm ) 

mmm 1 - 6 ^mmm i - 6 k *$ i ^ -t , auss^mia© 

f'PSO. (^) SjziSf^B^Ki^7fe*Sf+ (u-3400) tcj; 
D850nm> 950 nm©ifi55^?l-,^i3§jS*T SSOniti , T95 
Onm (¥^f3fcfIi'J^) ?:a<MLfc„ 

[0 1 1 9 ] 6) it^y i^^-ommmixmm (r 

) vis ) 



XL 



m) saM^S^^^Sit (u-3400) tcJ:D 3 0 0 

mLtc. c cv^i^fc^mm^^fb j i s r 3 i o e 

[0 120} 7) yt^y Ji^^-omi^^n 

M:7'^Xvr^>;yu-<cDfuffitc^Sb. Jig, fef^^ lo 
n^h-^^^h. tli^^tt*. ft:0. -^-^ft (-t^-t^^ 
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* ^'^^'^^''^^*^-^>'^**>'HiDi*^6 2mmilLrW 
tCi^gL, ^t^'J4SO'6aO'J:tl5«?fl5tC:fel>rti. ^ 
ffi?i5^®^:7*-^Xv'r ^ x^T'u-f >'\*;^;l.f|ij<h ^^y 

M^^^fSM^y'^yX-^r"^ 7.y'iy^j^^)\y^\\tL. 

^m4Rz^dRmmmbf^c^i.^x{t. :^^-'h 

[0 12 1] 
[«1 ] 





(nO) 










Tvis 
(%) 


T850nm 

(%) 


T950nm 

(%) 


a 


b 


a 


b 


a 


b 


0.85 


-10.1 


6.4 


7.6 


-5.6 


-3.2 


1.3 


44 


0.2 


0.0 






3.8 


-0.9 


-6.9 


6.0 


49 


0.2 


0.0 


itmz 


0.80 


-18.2 


18.0 


10.2 


-13.5 


-8.7 


5.6 


38 


0.0 


0.0 


nmm 2 


1.2 


.9.7 


3.8 


7.6 


-5.6 


-3.2 


-1.0 


53 


0.8 


O.I 








-10.5 


4.4 


62 


0.7 


0.1 




2.2 


-7.7 


5.9 


6.7 


-4,6 


-1.9 


1.8 


65 


6.5 


2.2 








-7,9 


6.1 


73 


6.7 


2.2 




2.7 


-4.7 


5.5 


6,2 


-5.7 


-1.4 


1.0 


57 


10.7 


4.4 








-5.1 


6.3 


63 


II.O 


4.6 






-9.1 


4.7 


5.6 


-5.5 


-4.5 


0.7 


60 


9.7 


5.0 


itme 






-9.9 


5,8 


68 


9.8 


5.1 




3.7 


.4.5 


0.5 


1.7 


-3.8 


-4,0 


-1.4 


72 


13.8 


14.5 



[0 1 2 2 ] * 1 T&^eege^o^^^Ccfc^ic, ^^^iji -es 
^i^r^j. m-y^v-:^^A^^mm^mmbxi.>^ii}^^ 
^/c, mmi5Rmmm3(^c^i^xiit. m-^mm^ 



tc. mmmii.>is:mn^mm\^xtixi^^. m^x. 

^^^+^x$>^. tmm2i^t. mmmmmo:>miRxmm 
xtjii^fc^cc. ^'^icmi^&mmiEm^mi.^x'b^mrj: 
Mi&mcfj:htj:\.>fci^xi^ttj:< . -oj^Mmmmmm 

[0 123] 
[^2] 



(18) 0 0 0- 1 47 24 4 



U2 





Rvis 

(%) 












mm 


3.4 


A 


o 


0 


A 


mm 


3.3 


A 


X 


0 


A 


itm2 


4.3 
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